Ultrastructural changes of sarcolemma and mitochondria in the isolated rabbit heart during ischemia and reperfusion.
Isolated rabbit hearts were perfused by the Langendorff technique, made ischemic and subsequently reperfused. It was found that ischemia results in: (i) aggregation of the intramembranous particles in the sarcolemma and (ii) extrusion of pure lipidic multilamellar structures (liposomes) from swollen mitochondria. Subsequent reperfusion resulted in further aggregation of the sarcolemmal intramembranous particles and disruption of the sarcolemma, which was attended by the formation of liposome-like structures. Intramembrane particle aggregation is explained in terms of lateral phase separation of the membrane lipids and a reduction of repulsive forces between the membrane proteins, both induced by a decrease in pH and an increase in Ca2+ concentration intracellularly. The formation and extrusion of the multilamellar structures are discussed in terms of destabilization of the bilayer which results in a structural blebbing-off of pure lipid.